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Bi ghead Carp (Hypophthal mi chthys nobilis) and Silver Carp (H
molitrix) were accidentally introduced into the M ssissippi River
systemin the 1980s, presumably fromthe aquacul ture industry.

Bot h Hypopht hal mi cht hys spp. are filter feeders and it has been
suggested that they could potentially inpact native filter-feeders
because of simlar dietary preferences. W used 10 years of
daytine el ectrofishing data collected by the Long Term Resource
Monitoring Program (LTRMP) in three Asian Carp col oni zed reaches of
t he Upper M ssissippi River System (UVRS; Pool 26, uninpounded UWR,
and LaG ange reach of the Illinois R ver) and one un-col oni zed
reach (e.g., control site) of the UVRS (Pool 13) to test for
potential inpacts from Hypophthal m chthys on annual G zzard Shad
(Dor osona cepedi anum) and Bi gnouth Buffalo (Ictiobus cyprinellus)
bi omass estimates. Although we found negative, but non-significant
correlations for stock and sub-stock D. cepedianumin the col onized
reaches (except Pool 26 for stock), before-and-after inpact (BACH)
anal yses reveal ed no significant interactions anong the inpacted
and control sites and bionass estinmates before and after Asian Carp
establishment. The only negative, yet non-significant correlation
for I. cyprinellus biomss was for sub-stock in the LaG ange Pool,
and BACI reveal ed no significant interaction between this reach,
the control reach, and bi omass estinmates before and after Asian
Carp establishnent in the LaGrange Pool. Although we found no
significant correlations or interactions in our analyses, we can
not confidently conclude that there are no negative inpacts from
Asian Carp on native filter-feeding fishes because the UMRS is a

hi ghly productive system and resources may not yet be limted.
Conversely, inmpacts nay not yet be identifiable because of the
short tinme-series since Asian Carp establishment in the UVRS.
Because we identified negative correlations in biomass through tinme
for D. cepedianumand |I. cyprinellus, we reconmend conti nued

nmoni toring of these species.
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The channelized portion of the Mssouri R ver is characterized by a
| arge, swift channel bounded by w ng dikes. Tel emetry data
indicates that | ow velocity, deep water preferred by the invasive

bi ghead carp (Hypophthal m cht hys nobilis) and silver carp (H
molitrix) in the Mssouri River is primarily associated with the

pl unge pool s behind the wing dikes. W used GS and aeri al

phot ography to characterize 15 paraneters of wing dikes in a 209 km
reach of the Mssouri River, and coupled those data with telenetry
data fromthat reach, to determ ne the characteristics of w ng

di kes that determ ne use by bighead and silver carps.
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Bi ghead carp (Hypophthal m chthys nobilis) and silver carp (H
molitrix) apparently hybridize readily in the wild in the United
States. Five percent of Hypophthal m chthys captured in the

M ssouri River in the sunmer of 2005 were nom nal hybrids. Hybrids
can be difficult to identify because they can closely resenble
either of the parent species, and because the hybrids are fertile
and backcrosses may exist. Incorrect identification of hybrids can
conprom se research findings. Various authors have had success in
identification of the sex of Hypophthal m chthys using ridges or
tubercles on the pectoral fins, but other researchers have found
that those secondary sexual characteristics are not always
adequate, especially during periods when the fish are not sexually
active. W neasured several norphonetric paraneters on a | arge
nunmber of fish to determ ne which paraneters woul d be npbst usefu

in determ ning hybridization and the sex of Hypopthal m cht hys.
Cenetic analysis was used to verify hybridization on a subset of
sanpl es.
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The Aquatic Nui sance Speci es Task Force (Task Force) requested the
U.S. Fish and Widlife Service (USFW5) devel op a nati onal
management and control plan for bighead, black, grass, and silver
carps. The Task Force and USFW5 organi zed an Asian Carp Worki ng
Group (Working Goup) consisting of representatives from federal,
state, and Canadi an natural resources nanagenment agencies, Native
American tribes, industry professionals, universities, and non-
government al organi zati ons. These partners have worked

col | aboratively to devel op a conprehensive plan that includes a
variety of control strategies and specific actions to be taken by
federal, state, and |ocal agencies, as well as the private sector
to prevent introductions, contain and control wild populations, and
to mtigate negative effects on native systems. The draft plan is
currently under review by the Task Force. Once approved by the

Task Force, the Wrking Goup will lead efforts to solicit public
comments and refine the draft managenent plan as necessary. A
final revised managenent and control plan will be submitted to the
Task Force for inplenmentation approval. Utinmately this plan wll
provi de for coordination of national managenent and control efforts
for Asian carps and will be useful in efforts to secure additional

funding required to effectively nanage and control Asian carps in
the United States.
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The U . S. Fish and Wldlife Service (USFW5) offers a Triploid G ass
Carp Inspection and Certification Program (Progran) to assist in
the protection of aquatic habitats. Mny states rely on the
Programto prevent accidental or deliberate unauthorized stockings
of diploid (fertile) grass carp as triploids (functionally
sterile). The Programis intended to provide assurance to these
agenci es, and others concerned about protecting aquatic resources,
that shipnments of grass carp alleged to be all triploid, do not,
within the confidence limts of the inspection program contain

di pl oids. A set of standards have been devel oped to provide

qual ity assurance which the USFW5 uses to provi de consi stency and
fairness in dealing with different circunstances encountered in the
i npl enentation of a national Program The critical elenments of the
Program are described in four categories: (1) Standards for USFW5
| nspectors; (2) Standards for Grass Carp Producers; (3) Checkli st
for Inspectors and Producers; and (4) Standards for Collection and
Fees. The standards are available on the Internet at:
http://warmsprings. fws. gov/ Fi shHeal t h/i ndex. htm .
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While not formally approved by the Aguatic Nui sance Speci es Task
Force, the U.S. Fish and Wldlife Service (USFW5), Region 3
Fisheries Programis taking the first steps towards inplenenting a
few of the 131 reconmendati ons devel oped by the Asian Carp Wrking
Goup (Wrking Goup). The Carterville Fishery Resources Ofice
chairs the Wrking Goup and has | ed the devel opnment of the draft
nati onal managenent and control plan for bighead, black, grass, and
silver carps. The Carterville, Colunbia, and LaCrosse Fishery
Resources O fices, along with the Large Rivers Coordination Ofice
and the LaCrosse Fish Health Center, are actively involved in a
nunber of projects to inprove efforts to prevent introductions and
to manage and control popul ati ons of Asian carps in the M ssissipp
and M ssouri Rivers. Projects that are underway or planned to
begi n during 2006 i ncl ude:

o Investigating alternatives to black carp for snail control in
aquacul ture ponds

o Developnment of an alternative fish diet nmade from Asi an carps
for piscivorous zoo and aquaria aninmals

o Devel opnent of a G S-based tool to evaluate potential spawning
and recruitnment habitats for Asian carps in the M ssissippi River
o Testing the effectiveness of a md-water trawl designed
specifically to capture Asian carps

o Sunmary of state regulations pertaining to the inport and
possession of |ive Asian carp

o Devel opnment of an acoustic telenetry network in the upper
II'linois River to track Asian carps

o FEarly detection nonitoring for Asian carps in the upper
IIlinois River

o Qutreach to help prevent introductions of Asian carps in new
wat er s

o WId Fish Health Survey activities to detect Spring Virem a of
Carp Virus (SVCV)
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The Asiatic bighead and silver carps invaded the M ssouri River
systemin the 1990's and are now the nost nunerous |arge fishes in
the lower portion of the river. Both species are considered filter
feeders, subsisting primarily on zoopl ankton and phyt opl ankt on.
Seeking to understand the inpact of these introduced carp on

M ssouri River fishery resources as it relates to their diet, we
coll ected foreguts of both carp species along with sanpl es of
phyt opl ankt on and zoopl ankton (64 and 100 mi cron nesh) during two
sanpling events per season fromareas on the M ssouri and the
Lamne rivers in central Mssouri. Both species consuned |arge
fractions of fine particulate organic matter (FPOM which appeared
to be plant and detrital fragnments and invertebrate fecal matter —
bi ghead carp (60-97%, silver carp (86-96% . Bighead carp consuned
a larger proportion of zooplankton than did silver carp,
particularly in the spring and early summer; silver carp ate a

| arger proportion of phytoplankton and snall er zoopl ankton overal
dom nated by rotifers. Zoopl ankton diets reflected ratios in the
envi ronnent .
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The I nvasive Animals Cooperative Research Centre (I A CRCO)
represents the first truly national effort addressing the control
and eradication of vertebrate pest animals in Australia. Wth over
forty national and international partners, it includes four
research prograns:

Terrestrial Products and Strategies
Freshwat er Products and Strategies
Upt ake

Det ection and Prevention

The Freshwater Products and Strategies Program brings together the
conbi ned resources of state, national and international Natural
Resour ce Managenent agencies, Universities and research agenci es.
Wil st the primary objective is to develop an integrated pest fish
managenent plan for the Murray-Darling Basin, the products and
strategi es being devel oped will have much w der application for
fisheries managenent. These strategies include chem cal controls,
trappi ng and physical barriers, long termbiological controls,
early detection and prevention processes, popul ation nodeling and
ecol ogi cal / bi ol ogi cal vulnerability anal yses of species such as
carp and tilapia. The cooperative platformof the CRC pronotes
coordinating and integrating of these project thenes between
research partners to achieve successful applied pest fish
management out cones.
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The silver carp (Hypophthal mi chthys nolitrix) and bi ghead carp (H
nobilis) are two of the invasive Asian carp species that are being
studied to determ ne habitat availability in the Lower M ssour
River (LMOR). Location and depth data fromtelenetered Asian carp
conbi ned with hydroacoustic bathynmetry and vel ocity neasurenents of
an 8-kil oneter segnent of the LMOR were used to determ ne habitat
use. Results indicate that adult silver and bighead carp primarily
used areas with depths greater than two neters. Mean water
velocity of sites where carp were |located sites was 0.041

nmet ers/ second. These areas were characterized by the Froude
nunber, calculated fromvelocity and depth data, at < 0.09.

Habitat availability was determ ned by conputing areas neeting the
Froude nunber criterion at 1-99% fl ow exceedance river discharges
in a 2-dinensional hydraulic nodel of the representative reach with
tributary junction. Mddeling indicates that carp habitats persi st
over a w de range of discharges. Availability is mnimally
affected by low flows and i ncreases substantially for overbank
flows.



Hybri di zati on between silver and bighead carp in the
M ssissippi and Illinois Rivers.
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Bi ghead and silver carp can be differentiated from one another by a
nunber of distinct norphol ogi cal characteristics. Fish sharing

nor phol ogi cal characteristics of both bighead and silver carp have
been captured in Swan Lake, a contiguous backwater | ake |ocated on
river mle 5-12 along the Illinois River in Cal houn County,
II'linois. A small biopsy of nuscle, |iver and eye were coll ected
fromthese norphol ogi cal intergrades and conpared to field-
identified bigheads and silvers at several enzymatic loci via
starch gel allozynme el ectrophoresis. 1In addition to the

nor phol ogi cal variants show ng a high degree of genetic
hybri di zation, sonme of the fish identified in the field as true

bi gheads and silvers al so di splayed hybrid genotypes, with few fish
exhi biting pure bighead or silver genotypes. These data suggest a
potential for a hybrid swarm between these two speci es. Repl acenent
of pure bighead and silver carp by sonme degree of bighead X silver
hybrid is a plausible concern. The inpact of this hybrid
condition, both ecologically and taxonom cally, warrants further
attention. Additional collections and anal yses of fish from
alternate sites along the Mssissippi and Illinois Rivers is being
conducted. The use of microsatellite and ntDNA markers will be

i npl enented in future investigations.
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Silver carp (Hypophthal m chthys nolitrix) and bighead carp (H
nobilis) are Asian fishes that have becone established in the

M ssi ssippi River Basin of North Anmerica. Because of the potenti al
threat these invaders pose to native aquatic ecosystens, there is
interest in determning their dispersal dynamcs. W recently used
a sinple diffusion nodel as a heuristic tool to gain insight into

t he di spersion of another aquatic invader, the Rro Gande cichlid
(Herichthys cyanoguttatus), in southeastern Louisiana. This
approach correctly predicted the unexpected occurrence of this
freshwater species in estuarine habitats. W attenpted to use this
approach to better understand the expansion of Asian carp.
Cccurrence data fromfish nuseuns and natural resource nmanagers
covering over thirty years of sanpling in the M ssissippi River
Basin and nearby river systens were conbined into a geographic
information system (G S) database and used to create yearly

di stribution maps for each species. Prelimnary results suggest
that the known occurrence patterns for both species are the result
of multiple introductions fromdifferent points. It is unlikely

t hat expanding carp populations in the M ssissippi R ver Basin
began froma single origin. Also, as we saw with H cyanoguttatus
di spersion, Asian carp expansion exhibits periods of apparent
stasis during which significant range extensions do not occur.

Dat a suggest that these periods do not reflect an actual slow ng of
expansion but are artifacts of the limted scope of sanpling
efforts. Wiile it may be incorrectly assunmed that during these
periods expansion is limted or has been curtailed, the invaders
are likely extending their range “under the radar” of standardized

sanpl i ng.
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Despite the recent introduction of invasive bigheaded carp into the
M ssouri River systemin the 1980’s and 1990’s they are now
extrenely abundant. Efforts are underway to enhance comerci al
take of these species as a control nmeasure. The prinmary endpoi nt
for these commercially caught fishes is human consunption. Fish in
general are well known accunul ators of persistent organic

chem cals, nmercury and other toxic elenent, yet no information

exi sts about body burdens in these invasive bigheaded carp that now
i nhabit the Mssouri River. We conducted a study to determ ne
concentrations of organic contam nants and toxic elenents in
conposite sanples of bighead and silver carp collected fromthe

| oner M ssouri River near Easley, Mssouri. Ecological and human
heal th concerns were addressed by anal yzi ng whol e body and fill et
concentrations and by determining percent lipid in various tissues
to estimate contam nants in different tissues including fillet,
|ateral line, belly, head and organs. Results will be reported for
persi stent bioaccunul ative organochl ori nated conpounds and toxic

el enents including As, Se, Hg, and other elenments of concern.
Concentrations of PCBs, chlordane residues, organochlorine

pestici des, PBDE flane retardants, and dioxin-Iike conpounds w ||
be presented and conpared to ecol ogi cal and human health | evel s of
concern.
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Noni ndi genous bi ghead carp Hypopht hal m chthys nobilis are rapidly
nmoving up the Illinois River towards Lake M chigan. Consequently,
t he use of behavioral fish guidance technology to deter the range
expansi on of these invaders has generated considerable interest.
Experinments using a hybrid Sound Projector Array driven Bi oAcoustic
Fi sh Fence (SPA driven BAFF) were conducted to evaluate the
effectiveness of two different sound signals in repelling bighead
carp in outdoor fish raceways. A total of 3,219 attenpts to cross
the SPA driven BAFF systemusing the first sound signal (20 - 500
Hz) were nade by bighead carp. O those attenpts, 57% were
successful repels. In contrast, only 284 attenpts were nade by

bi ghead carp to cross the SPA driven BAFF using the second sound
signal (20 - 2000 Hz) and 95% of those attenpts were successf ul
repels. Qur results indicate that the SPA driven BAFF using the
second sound signal can be an effective nmeans of keepi ng bi ghead
carp away fromregions were their presence is unwanted.



Car pbusters.com — Carping for conservation
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Car pbusters.comis the brainchild of the Native Fish Conservancy, a
non-profit conservation organi zation. Carpbusters pronotes a
sinple idea. W believe that if we nake permanent renoval of Carp
sci ence based, fun, and good for our native fish, sportsnen wll
flock to it. Carpbusters networks, partners, educates, and works
with State and Federal agencies and biologists to pronote a good
conservation nodel. Mst of all we have fun! Qur Carp tournanents
have grown; in 2006 we will have some of the largest "Carp only"
tournanents in the USA. Qur 2006 and 2007 tournanment season can be
seen on Canpbel | s outdoor challenge TV show, which will air on many
cabl e stations, further advancing our public education efforts on
the Asian carp issue.



Dietary overlap of Asian carp and native filter feeding
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Bi ghead carp (Hypophthal m chthys nobilis) and silver carp
(Hypopht hal m chthys molitrix) were accidentally introduced into the
Upper M ssissippi River System (UVRS) in the 1980s, and have
establ i shed reproduci ng populations in a large portion of this
river system Bighead and silver carp are referred to collectively
as Asian carp, and are filter feeders, consum ng phytopl ankton and
zoopl ankton. These nonnative fishes could exert negative inpacts
on three economcally and ecologically inportant filter-feeding
fishes native to the UVRS: bignouth buffalo (Ictiobus cyprinellus),
gi zzard shad (Dorosoma cepedi anun), and paddl efi sh (Pol yodon
spathula). The objectives of our study were to characterize the
rel ati onshi p between Asian carp abundance and zoopl ankton density
and characterize diet overlap between Asian carp and native filter-
feeding fishes in backwater |akes of the Illinois and M ssissipp
rivers. Qur results show dietary overlap was greatest between
Asian carp and gizzard shad, and there was sone overlap between

bi ghead and silver carp with bignouth buffalo. Diet overlap was
very slight between Asian carp and paddl efish. These results
suggest bighead and silver carp have a greater potential to
negatively affect gizzard shad, followed by bignmouth buffalo.

Al though rotifers made up the greatest proportion of the diet of
Asian carp, there was little evidence of negative rel ationships

bet ween t he abundance of Asian carp and rotifer density. There was
sonme indication of negative rel ationshi ps between the abundance of
Asian carp and the density of crustacean zoopl ankton. Backwat er

| akes containing the greatest abundance of Asian carp had | ow
densities of nauplii, adult copepods and cl adocerans, but this

rel ati onship was only significant for cladocerans. Based on these
patterns, we cannot rule out the possibility that Asian carp could
reduce crustacean zoopl ankton density in backwater habitats of the
UVRS, and coul d affect other zoopl anktivorous fishes that consune
simlar taxa in this system
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The directed extinction of an exotic fish population is proposed
using a genetic approach to drastically reduce the ratio of fenales
to males within the population. In the proposed strategy, sex-
reversed female fish containing two Y chronosones (Fyy) are
introduced into a normal fish popul ation. To produce a mat hemati cal
nmodel of the system the frequencies of each of the four expected
genotypes of fish in the sinulated popul ation (Fxx, Fyy, My, and
Myy) are represented by a set of coupled ordinary differential
equations. The equations take into account birth rate, death rate,
and a fixed carrying capacity of the system Using conputer
generated sinul ations, we determ ned that the continuous
introduction of a relatively small nunber of Fyy females to the
normal popul ation | eads to extinction of the exotic fish over tine.
The proposed eradication strategy is relevant to fish species
utilizing an XY sex-determ nation systemand which tolerate a YY
genotype. Published literature suggests that Asian carp may
fulfill these criteria and may thus be a suitable target fish for a
Trojan YY fish eradication strategy. The potential of this approach
for eradication of Asian carp will be considered in |ight of the
life history traits associated with these speci es.



A video for public outreach regarding silver carp and
bait bucket transfer
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A video was produced to educate the public on silver carp using
bass fishing celebrity Bill Dance as the guest speaker. The video
focuses on problens associated with the silver carp including
conpetition with native species of fish and the hazards to boaters
and skiers due to their leaping ability.



